Cdk5 on the brain.
Mammalian brains are highly compartmentalized into groups of functionally specialized neurons. Cell migration and neurite outgrowth must be tightly orchestrated to achieve this level of organization. A small serine/threonine kinase that shows homology to cyclin-dependent kinases (Cdks) has emerged as an important regulator of neuronal migration. Cdk5, unlike other Cdks, is not regulated by cyclins, and its activity is primarily detected in postmitotic neurons in developing and adult nervous systems. This review describes work indicating that Cdk5 links extracellular signaling pathways and cytoskeletal/membrane systems to direct neuronal migration, axon growth, and possibly neurosecretion. Despite its importance, unchecked Cdk5 activity is toxic to neurons, and may underlie some of the pathologies associated with neurodegenerative disorders such as Alzheimer's disease and amyotrophic lateral sclerosis.